A novel quantitative flow cytometry-based assay for autophagy.
Autophagy is a cellular degradation process with an increasingly recognised importance in many biological pathways such as nutrient sensing, stress responses and development. We present a straightforward assay for autophagy which combines the sensitivity of the EGFP-LC3 reporter protein with the throughput capacity and quantitative power of flow cytometry. Because saponin extraction is specific for the non-autophagosome associated EGFP-LC3-I form of the protein, flow cytometry can be used to measure total fluorescence of saponin extracted HOS-EGFP-LC3 cells as a measure of the levels of autophagosome associated EGFP-LC3-II. Combined with inhibitors of degradation, we have adapted this assay to differentiate between constitutive and induced autophagy and to quantify the changes in flux of the system. Moreover, using direct antibody staining for the endogenous LC3 protein, we have extended this assay to the detection of autophagosome formation in non-transfected cells.